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(54) BRAKING FORCE CONTROLLER FOR VEHICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide braking force distribution 
control and antHock brake control and switch their control 
smoothly in a braking force controller for a vehicle which is provided 
with a rotational speed sensor which detects the rotational speed of 
front wheels and rear wheels respectively and a braking force 
adjustment means which can adjust braking force of the front 
wheels and the rear wheels individually. 

SOLUTION: Two types of control are conducted: a front and rear 
braking force distribution control which controls braking force 
distribution on the front wheel side and rear wheel side so that a 
difference between speeds of front wheels and rear wheels may 
meet a desired value, and an anti-lock brake control which 
determines lock tendencies of the wheel on the front wheel side and 
rear wheel side individually and controls braking force of the wheel 
which is considered to be in the lock tendency. When the anti-lock 
brake control is started on either the front wheel side or the rear 
wheel side during the front and rear braking force distribution 
control, the braking distribution control is stopped and the braking 
force is increased at a prescribed increasing ratio on the other side 
of the front wheel side and rear wheel side. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide braking force 
distribution control and anti-lock brake control and switch 
their control smoothly in a braking force controller for a 
vehicle which is provided with a rotational speed sensor 
which detects the rotational speed of front wheels and 
rear wheels respectively and a braking force adjustment 
means which can adjust braking force of the front wheels 
and the rear wheels individually. 

SOLUTION: Two types of control are conducted: a front 
and rear braking force distribution control which controls 
braking force distribution on the front wheel side and rear 
wheel side so that a difference between speeds of front 
wheels and rear wheels may meet a desired value, and 
an anti-lock brake control which determines lock 

tendencies of the wheel on the front wheel side and rear wheel side individually and controls 
braking force of the wheel which is considered to be in the lock tendency. When the anti-lock 
brake control is started on either the front wheel side or the rear wheel side during the front 
and rear braking force distribution control, the braking distribution control is stopped and the 
braking force is increased at a prescribed increasing ratio on the other side of the front wheel 
side and rear wheel side. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rotational-speed sensor which detects the rotational speed of a front wheel and a rear 
wheel, respectively (SFL, SFR, SRL, SRR), In the damping force control unit of the car equipped with 
the damping force adjustment device (4floor line, 4FR, 4RL, 4RR) which can be adjusted according to 
an individual for the damping force of a front wheel and a rear wheel The back damping force 
proportioning control before controlling the braking force distribution by the side of a front wheel and a 
rear wheel to make the difference of whenever [ front-wheel-speed ], and whenever [ velocity-of-rear- 
wheel ] in agreement with desired value based on the detection value of each rotational-speed sensor 
(SFL, SFR, SRL, SRR), While performing anti-lock brake control which controls the damping force of 
the wheel it was judged that was in a lock inclination while judging the lock inclination of a wheel 
according to an individual by the front-wheel and rear wheel side based on the detection value of each 
rotational-speed sensor (SFL, SFR, SRL, SRR), before, When anti-lock brake control is started during 
post-braking-force-distribution control activation by one side by the side of a front wheel and a rear 
wheel being alike - the damping force control unit of the car characterized by including the controller 
(6) which controls actuation of a damping force adjustment device (4floor line, 4FR, 4RL, 4RR) as stops 
a damping force proportioning control by another side by the side of a front wheel and a rear wheel and 
is made to increase damping force by the regular rate of increase. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the damping force of the rotational-speed sensor which 
detects the rotational speed of a front wheel and a rear wheel, respectively, and a front wheel and a rear 
wheel to the damping force control unit of a car equipped with the damping force adjustment device 
which can be adjusted according to an individual. 
[0002] 

[Description of the Prior Art] The damping force proportioning-control equipment which controlled the 
damping force of a front wheel and a rear wheel so that whenever [ wheel speed / of a front wheel and a 
rear wheel ] was measured and whenever [ both wheel speed ] became almost equal is already known for 
JP 3 6-144178,A etc. In the range A where the slip ratio of a tire is minute, damping force is proportional 
to slip ratio mostly, and this is based on the inclination being based on the load of a wheel, as drawing 6 
shows. More specifically When increase of the damping force by the side of a rear wheel is controlled 
when whenever [ wheel speed / of a rear wheel ] is later than whenever [ wheel speed / of a front 
wheel ], and whenever [ wheel speed / of a rear wheel ] becomes quicker than whenever [ wheel speed / 
of a front wheel ] conversely with it, it is made to make the damping force by the side of a rear wheel 
increase. It controls to bring the braking force distribution of the front back close to the braking force 
distribution (the so-called ideal braking force distribution) proportional to dynamic axial load. 
[0003] Moreover, each wheel brake is equipped with the braking-force adjustment device corresponding 
to an individual exception, and the braking-force-distribution control device indicated in the above- 
mentioned official report can also perform anti-lock brake control, using the braking-force adjustment 
device as it is. That is, it is possible to constitute cheaply a braking force distribution and an anti-lock 
brake control system only from adding an anti-lock brake control function to the controller which 
controls a damping force adjustment device, without adding new components to damping force 
proportioning-control equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when a braking force distribution and an anti- 
lock brake control system are constituted as mentioned above, damping force becomes large into a 
damping force proportioning control and the road surface grip force (frictional force) of a tire exceeds a 
limitation, anti-lock brake control will be started. Under the present circumstances, although the grip 
force of a tire should reach a limitation in a front- wheel and rear wheel side ideally at coincidence and it 
should shift to anti-lock brake control from braking-force-distribution control, any by the side of a front 
wheel and a rear wheel or one side will shift to anti-lock brake control previously by the error of control, 
the nonlinearity of the load property of a tire, etc. in fact. 

[0005] either [ however, ] a front-wheel side and a rear wheel side — if anti-lock brake control is 
previously started by the side, in anti-lock brake control, whenever [ wheel speed ] is changed sharply, 
the slip ratio to generate will also exceed greatly the range A in above-mentioned drawing 6 , and the 
damping force proportioning control in the other side by the side of a front wheel and a rear wheel will 
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become already impossible. 

[0006] This invention aims at offering the braking force-control equipment of the car on which the 
change-over of those control was closed if after being made in view of this situation and enabling both 
activation of braking- force-distribution control and anti-lock brake control. 
[0007] 

[Means for Solving the Problem] In the damping force control unit of the car with which this invention 
is equipped with the damping force adjustment device which can be adjusted according to an individual 
for the damping force of the rotational-speed sensor which detects the rotational speed of a front wheel 
and a rear wheel, respectively, and a front wheel and a rear wheel in order to attain the above-mentioned 
purpose The back damping force proportioning control before controlling the braking force distribution 
by the side of a front wheel and a rear wheel to make the difference of whenever [ front- wheel-speed ], 
and whenever [ velocity-of-rear-wheel ] in agreement with desired value based on the detection value of 
each rotational-speed sensor, While performing anti-lock brake control which controls the damping 
force of the wheel it was judged that was in a lock inclination while judging the lock inclination of a 
wheel according to an individual by the front-wheel and rear wheel side based on the detection value of 
each rotational-speed sensor Before, When anti-lock brake control is started during post-braking- force- 
distribution control activation by one side by the side of a front wheel and a rear wheel being alike - on 
another side by the side of a front wheel and a rear wheel, it is characterized by including the controller 
which controls actuation of a damping force adjustment device as stops a damping force proportioning 
control and is made to increase damping force by the regular rate of increase. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains based on one example of this invention which 
showed the gestalt of operation of this invention to the accompanying drawing. 

[0009] Drawing in which drawing 1 thru/or drawing 5 show one example of this invention, drawing 1 
shows the fluid pressure circuit diagram of a brake gear, and drawing 2 shows the configuration of a 
damping force adjustment device, the flow chart with which drawing 3 shows a damping force 
proportioning-control procedure, drawing in which drawing 4 shows the correlation of damping force 
proportioning-control mode and the anti-lock brake control mode, and drawing 5 are the timing charts of 
a braking force distribution and anti-lock brake control. 

[0010] First, the brake pedal 3 interlocks, and is connected with the master cylinder M of the tandem die 
which has the 1st and 2nd output ports 1 and 2 in drawing 1 , and the brake fluid pressure which became 
independent mutually is outputted according to treading-in actuation of a brake pedal 3 from the 1st and 
2nd output ports 1 and 2 of a master cylinder M. While **(ing) and connecting the 1st output port 1 to 
the forward right rotational application wheel brake BFR with which the forward right ring was 
equipped through forward right rotational application damping force adjustment device 4FR, it connects 
with the left rear rotational application wheel brake BRL with which the left rear ring was equipped 
through left rear rotational application damping force adjustment device 4RL. Moreover, the 2nd output 
port 2 is connected to the right rear rotational application wheel brake BRR with which the right rear 
ring was equipped through right rear rotational application damping force adjustment device 4RR while 
connecting with the forward left rotational application wheel brake BFL with which the forward left ring 
was equipped through forward left rotational application damping force adjustment device 4floor line. 
Each wheel brakes BFL, BFR, BRL, and BRR demonstrate the damping force according to the brake 
fluid pressure which acts, and are disk brakes. 

[001 1] Moreover, the rotational speed of the left and a forward right ring is detected by the left and the 
forward right rotational application rotational-speed sensors SFL and SFR, respectively, and the 
rotational speed of the left and the right rear rings WRL and WRR is detected by the left and the right 
rear rotational application rotational-speed sensors SRL and SRR, respectively. The detection value of 
these rotational-speed sensors SFL, SFR, SRL, and SRR is inputted into a controller 6, and this 
controller 6 controls actuation of each damping force adjustment device 4floor line, 4FR, 4RL, and 4RR 
based on the detection value of the rotational-speed sensors SFL, SFR, SRL, and SRR. 
[0012] In drawing 2 , forward right rotational application damping force adjustment device 4FR is 
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equipped with the return pump 10 by which a delivery is connected with the normally closed mold 
solenoid valve 9 formed between the normally open mold solenoid valve 7 formed between the 1 st 
output port 1 of a master cylinder M, and the forward right rotational application wheel brake BFR, a 
reservoir 8, and the forward right ring brake BFR and a reservoir 8 between the 1st output port 1 and the 
normally open mold solenoid valve 7 while inhalation opening is connected to a reservoir 8. 
[0013] The condition that the normally open mold solenoid valve 7 opens between the 1st output port 1 
and the forward right rotational application wheel brake BFR for free passage at the time of 
demagnetization, Are switchable in the condition of permitting the flow of the brake fluid from this 
wheel brake BFR to the 1st output port 1 side although the fluid pressure operation to the forward right 
rotational application wheel brake BFR from the 1st output port 1 is prevented at the time of excitation. 
The normally closed mold solenoid valve 9 is switchable in the condition of intercepting between the 
forward right rotational application wheel brake BFR and a reservoir 8 at the time of demagnetization, 
and the condition of opening between this wheel brake BFR and a reservoir 8 for free passage at the 
time of excitation. 

[0014] Forward left rotational application damping force adjustment device 4floor line, left rear 
rotational application damping force adjustment device 4RL, and right rear rotational application 
damping force adjustment device 4RR as well as above-mentioned damping force adjustment device 
4FR for right wheels are constituted. 

[0015] It **, actuation of the normally open mold solenoid valve 7 in each damping force adjustment 
device 4floor line, 4FR, 4RL, and 4RR, the normally closed mold solenoid valve 9, and the return pump 
10 is controlled by the controller 6, and a controller 6 performs a back damping force proportioning 
control a front according to the procedure shown by drawing 3 based on the detection value of each 
rotational-speed sensors SFL, SFR, SRL, and SRR. However, in performing post-braking-force- 
distribution control, the braking force of the left and the right rear rotational application wheel brakes 
BRL and BRR is controlled by this example a front, and a controller 6 controls actuation of braking- 
force adjustment device 4RL corresponding to the left and the right rear rotational application wheel 
brakes BRL and BRR, and 4RR by it a front at the time of post-braking-force-distribution control. 
[0016] At the 1st step SI of drawing 3 , the left, forward right ring rotational-speed omegafloor line, 
omegaFR and the left, right rear ring rotational-speed omegaRL, and omegaRR are progressed to read in 
and the 2nd following step S2 from each rotational-speed sensors SFL, SFR, SRL, and SRR, and the 
correction factor of the diameter of a tire is calculated. That is, the correction factor for amending 
dispersion in a tire radius will be calculated by comparing rotational-speed omegafloor line of each rings 
WFL, WFR, WRL, and WRR in case a car is in a constant-speed run state, omegaFR, omegaRL, and 
omegaRR. 

[0017] At the 3rd step S3, whenever [ wheel speed / of all the wheels WFL, WFR WRL, and WRR ] is 
calculated. That is, they are [ whenever / left-front-wheel-speed ] VWFR and the left rear ring rate 
VWRL whenever [ VWFL and right- front- wheel-speed ]. And right rear ring rate VWRR It calculates as 
follows, respectively. 

[0018] VWFL = rFLxomega FLVWFR = rFRxomega FRVWRL = rRLxomega RLVWRR = 
rRRxomega RR - here, rFL, rFR, rRL, and rRR are the tire dynamic radii of each wheels WFL, WFR, 
WRL, and WRR, and are amended with the correction factor from which the set point of a tire dynamic 
radius was acquired at the 2nd step S2. 

[0019] At the 4th step S4, they are degree difference of wheel speed deltaVL of order, and deltaVR in 
left-hand side and right-hand side. Based on the following formula, it calculates, respectively, and is 
deltaVL =VWRL-VWFL deltaVR =VWRR-VWFR. At the 5th step S5, it is the rear wheel deceleration 
GW. They are VWRL and VWRR whenever [ velocity-of-rear- wheel ]. It asks by the variation in one of 
operation periods. Moreover, at the 6th step S6, it is VV whenever [ car-body-speed ]. It calculates as 
{(VWRL+VWRR) 12} . 

[0020] At the 7th step S7, it is degree difference desired value of wheel speed deltaVO of order. It 
calculates according to a degree type. 

[0021] deltaVO = lambda- VV -d - here, lambda and d are constant value, respectively. It ** and is this 
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degree difference desired value of wheel speed deltaVO. The damping force proportioning control 
which is so quick that a setup is enlarged in whenever [ by the side of a rear wheel / wheel speed ], 
namely, enlarges damping force by the side of a front wheel will be performed. 

[0022] At the 8th step S8, they are VWFL, VWFR, VWRL, and VWRR whenever [ each wheel speed ]. 
The logic operation of the based anti-lock brake control (henceforth ABS control) is performed. That is, 
the logic operation forjudging the lock inclination of a wheel according to an individual by the front- 
wheel and rear wheel side is performed, and when it judges that ABS control is required with the left or 
a forward right ring, Flag F is determined as "1." In addition, since it is already well-known about ABS 
control logic, it cannot touch about the detail here. Moreover, future explanation explains only control of 
the left set as the object of post-braking- force-distribution control, and the right rear rotational 
application wheel brakes BRL and BRR a front. 

[0023] Although the operation of the controlled variable of braking-force adjustment device 4RL and 
4RR is performed in the following 9th step S9 in order to adjust the braking force of the left and the 
right rear rotational application wheel brakes BRL and BRR a front in post-braking-force-distribution 
control and anti-lock brake control In processing by this 9th step S9, the seven control modes, i.e., 
control stop mode, as shown by drawing 4 , a proportioning-control hold mode, proportioning-control 
boost mode, convention boost mode, ABS control reduced pressure mode, an ABS control hold mode, 
and ABS control boost mode are switched. It ** and control stop mode is in the condition, i.e., the mode 
in which the brake pressure from a master cylinder M is made to act on the left and the right rear 
rotational application wheel brakes BRL and BRR as it is, of suspending control of damping force 
adjustment device 4RL and 4RR. A proportioning-control hold mode closes the normally open mold 
solenoid valve 7 of damping force adjustment device 4RL and 4RR so that the fluid pressure operation 
to the left and the right rear rotational application wheel brakes BRL and BRR from a master cylinder M 
may be prevented. If it is the mode in which the brake fluid pressure of the left and the right rear 
rotational application wheel brakes BRL and BRR is held and becomes a proportioning-control hold 
mode at the time of output brake fluid pressure increase of a master cylinder M The brake fluid pressure 
allocation ratio of the left and the right rear rotational application wheel brakes BRL and BRR is made 
to fall by holding the brake fluid pressure of the left and the right rear rotational application wheel 
brakes BRL and BRR to the brake fluid pressure of the left and the forward right rotational application 
wheel brakes BFL and BFR increasing. Proportioning-control boost mode repeats demagnetization and 
excitation of the normally open mold solenoid valve 7 in damping force adjustment device 4RL and 
4RR a short period. By telling the brake fluid pressure from a master cylinder M gradually to the left and 
the right rear rotational application wheel brakes BRL and BRR, the left, It is the mode in which the 
brake pressure of the right rear rotational application wheel brakes BRL and BRR is gently boosted with 
a certain inclination, and said inclination is deltaVL. Or deltaVR Degree difference desired value of 
wheel speed deltaVO of order Based on a difference, it sets up by the PID operation. Convention boost 
mode repeats demagnetization and excitation of the normally open mold solenoid valve 7 in damping 
force adjustment device 4RL and 4RR a short period, it is the mode in which the brake pressure of the 
left and the right rear rotational application wheel brakes BRL and BRR is gently boosted with a certain 
inclination, and said inclination is beforehand prescribed by by telling the brake fluid pressure from a 
master cylinder M gradually to the left and the right rear rotational application wheel brakes BRL and 
BRR. ABS control reduced pressure mode makes the normally closed mold solenoid valve 9 in damping 
force adjustment device 4RL and 4RR open at the time of anti-lock brake control. It is the mode in 
which the brake pressure of the left and the right rear rotational application wheel brakes BRL and BRR 
is reduced. An ABS control hold mode By making the normally open mold solenoid valve 7 in damping 
force adjustment device 4RL and 4RR close, and preventing the fluid pressure operation from a master 
cylinder M at the time of anti-lock brake control, the left, It is the mode in which the brake fluid pressure 
of the right rear rotational application wheel brakes BRL and BRR is held. ABS control boost mode 
Demagnetization and excitation of the normally open mold solenoid valve 7 in damping force 
adjustment device 4RL and 4RR are repeated a short period. It is the mode in which the brake pressure 
of the left and the right rear rotational application wheel brakes BRL and BRR is boosted, by telling the 
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brake fluid pressure from a master cylinder M gradually to the left and the right rear rotational 
application wheel brakes BRL and BRR. 

[0024] what shifts to a proportioning-control hold mode according to formation of the 1st following 
condition from control stop mode — it is ~ this 1st condition - deltaVL — < (or deltaVR) - deltaVO it is 

- rear wheel deceleration GW Exceeding the 1st set point Gl (for example, 0.4g) or rear wheel 
deceleration GW The 1st set point Gl It is exceeding the 2nd big set point G2 (for example, 0.6g). that 
is Rear wheel deceleration GW The 1st set point Gl While exceeding, they are VWFL and VWFR 
whenever [ wheel speed / of front wheels WFL and WFR ]. It reaches and they are VWRL and VWRR 
whenever [ wheel speed / of rear wheels WRL and WRR ]. Difference deltaVL and delta VR The degree 
difference desired value deltaVO of wheel speed When deflection has arisen in between, whenever [ or / 
wheel speed / of front wheels WFL and WFR ] - VWRL and VWRR whenever [ and / wheel speed / of 
rear wheels WRL and WRR ] VWRL and VWRR Difference deltaVL and deltaVR irrespective of -- 
rear wheel deceleration GW The 2nd set point G2 When it exceeds, the damping force proportioning 
control of order will be started. It can control that the braking force distribution by the side of a rear 
wheel becomes excessive by this. 

[0025] It shifts to control stop mode by formation of the 2nd following condition from a proportioning- 
control hold mode. This 2nd condition shows that the brakes operation force was able to be loosened, 
and is the rear wheel deceleration GW. It is VV whenever [ being / it / below a certain value (for 
example, 0.2g) /, becoming / a brake ramp signal / off/, or car-body-speed ]. For example, it is that 
became about 5 or less km/h and the car body stopped mostly. 

[0026] It shifts to proportioning-control boost mode by formation of the 3rd following condition from a 
proportioning-control hold mode, this 3rd condition — deltaVL >(or deltaVR) deltaVl it is — rear wheel 
deceleration GW It is beyond a certain value (for example, 0.3g). deltaVl is degree difference desired 
value of wheel speed deltaVO here. Few values (for example, 0.3 km/h) are added, and a hysteresis is 
given to the degree difference desired value of wheel speed in order to avoid that control becomes 
sensitive. Thereby, when a braking force distribution becomes front-wheel approach with maintenance 
of rear wheel side brake fluid pressure, it becomes possible to correct rear wheel side brake fluid 
pressure to proper allocation by increasing gradually. 

[0027] what shifts to a proportioning-control hold mode by formation of the 4th condition from 
proportioning-control boost mode — it is — this 4th condition — deltaVL — < (or deltaVR) — deltaVO it is 

— or and rear wheel deceleration GW It is below a certain value (for example, 0.2g). By this, the brake 
fluid pressure of the left and the right rear rotational application wheel brakes BRL and BRR will be 
held with a proper value. 

[0028] Shifting to control stop mode by formation of the 5th condition from proportioning-control boost 
mode, this 5th condition is that proportioning-control boost mode continues more than between 
predetermined time, for example, 2 seconds. Boost time amount already continues fully, and this 
controls unnecessary actuation of damping force adjustment device 4RL and 4RR, when the brake fluid 
pressure of the left and the right rear rotational application wheel brakes BRL and BRR is in agreement 
with the output fluid pressure of a master cylinder M. 

[0029] Shifting to convention boost mode by formation of the 6th condition from a proportioning- 
control hold mode or proportioning-control boost mode, this 6th condition is a time of it being judged 
with the left or a forward right ring that ABS control is required, and Flag F being set to " 1 ." After post- 
braking-force-distribution control has become impossible, the brake pressure of the left and the right 
rear rotational application wheel brakes BRL and BRR stops a proportioning control, and it is made to 
boost at a regular rate by it a front, when the left or a forward right ring shifts to ABS control by this. 
[0030] It is the case where shift to ABS control reduced pressure mode by formation of the 7th condition 
from control stop mode, a proportioning-control hold mode, proportioning-control boost mode, or 
convention boost mode, the possibility of a wheel lock produced this 7th condition with the left and a 
right rear ring, and a reduced pressure command comes out by ABS control logic. 

[0031] It shifts to control stop mode by formation of the 8th condition from convention boost mode, and 
the convention boost mode of this 8th condition is a certain time amount, for example, when it continues 
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0.5 seconds or more. Thereby, boost time amount can already continue fully and unnecessary actuation 
of damping force adjustment device 4RL and 4RR can be controlled in a situation whose brake fluid 
pressure of the left and the right rear rotational application wheel brakes BRL and BRR corresponds 
with the output fluid pressure of a master cylinder M. 

[0032] the condition that it shifts to a proportioning-control hold mode by formation of the 9th condition 
from ABS control boost mode, and this 9th condition is a flag F= 0 - deltaVL - < (or deltaVR) - 
deltaVO it is - they are things. When ABS control of the left and a forward right ring is completed by 
the operator of a car loosening a brake pedal 3 etc. by this, a left and right rear ring side also becomes 
possible [ returning to a back damping force proportioning control ] a front. 

[0033] In addition, about the shift conditions between ABS control reduced pressure mode, ABS control 
boost mode, and an ABS control hold mode, and the shift conditions from the ABS control mode to 
control stop mode, since there is no direct relation to the summary of this invention, explanation is 
omitted. 

[0034] If it explains referring to drawing 5 about an operation of this example, in next, the process in 
which it boosts the output fluid pressure from a master cylinder M according to brakes operation rear 
wheel deceleration GW The 1st set point Gl exceeding - **** - deltaVL - < (or deltaVR) - deltaVO 
Time of day tl which became Will shift to a proportioning-control hold mode from control stop mode, 
the brake fluid pressure allocation ratio of the left and the right rear rotational application wheel brakes 
BRL and BRR will be made to fall compared with the left and the forward right rotational application 
wheel brakes BFL and BFR, and the damping force by the side of a rear wheel will be controlled. 
[0035] the 3rd condition required for the shift to proportioning-control boost mode from a 
proportioning-control hold mode, deltaVL >(or deltaVR) deltaVl [ i.e., ], it is - rear wheel deceleration 
GW Time of day t2 which is beyond a certain value (for example, 0.3g) It will shift to proportioning- 
control boost mode from a proportioning-control hold mode, and boosts gradually the brake fluid 
pressure of the left and the right rear rotational application wheel brakes BRL and BRR. Therefore, it 
will be corrected to proper allocation with a brake fluid pressure boost of the left and the right rear 
rotational application wheel rear wheel brakes BRL and BRR that the braking force distribution became 
front- wheel approach by control by the proportioning-control hold mode. 

[0036] under control activation with proportioning-control boost mode — at least one, for example, 
deltaVL, of the 4th condition - < (or deltaVR) - deltaVO it is - things - time of day t3 When 
materialized, it will shift to a proportioning-control hold mode again from proportioning-control boost 
mode. 

[0037] Furthermore, it is time of day t4. When it sets and Flag F is set to 1 according to the ABS control 
initiation by the side of the left and a forward right ring, it shifts to convention boost mode from a 
proportioning-control hold mode, and the damping force proportioning control by the side of the left and 
a right rear ring is stopped, and damping force adjustment device 4RL and 4RR are made to operate so 
that damping force may be made to increase by the regular rate of increase. 

[0038] Then, time of day t5 When it sets and the reduced pressure command by ABS control logic is 
issued, it will shift to ABS control reduced pressure mode, and will shift to an ABS control hold mode, 
ABS control boost mode, etc. following on it. 

[0039] Thus, by controlling damping force adjustment device 4floor line corresponding to an individual 
exception, 4FR, 4RL, and 4RR by the controller 6 to each wheel brakes BFL, BFR, BRL, and BRR 
Addition of components becomes nothing possible [ performing post-braking-force-distribution control 
and anti-lock brake control ] a front, and when anti-lock brake control is started by the left and forward 
right ring side during post-braking-force-distribution control continuation in front Since the damping 
force proportioning control by the side of the left and a right rear ring is stopped and it was made to 
make damping force increase by the convention rate of increase, a change-over of a back damping force 
proportioning control and anti-lock brake control can be made smooth a front. 
[0040] As mentioned above, although the example of this invention was explained in full detail, this 
invention can perform various design changes, without deviating from this invention which is not 
limited to the above-mentioned example and indicated by the claim. 
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[0041] For example, although the above-mentioned example explained the brake gear of X piping, this 
invention is applicable about the brake gear of all piping formats. Moreover, although the example 
which controls damping force adjustment device 4RL by the side of the left and a right rear ring and 
4RR, and was made to perform a back damping force proportioning control the front was explained, it is 
also possible to perform a back damping force proportioning control a front by the left, damping force 
adjustment device 4floor line by the side of a forward right ring, and 4FR, and it is also possible to 
perform a back damping force proportioning control a front using all damping force adjustment device 
4floor lines, 4FR, 4RL, and 4RR further. 
[0042] 

[Effect of the Invention] The back damping force proportioning control before this invention's 
controlling the braking force distribution by the side of a front wheel and a rear wheel as mentioned 
above to make the difference of whenever [ front-wheel-speed ], and whenever [ velocity-of-rear- 
wheel ] in agreement with desired value based on the detection value of each rotational-speed sensor, 
While performing anti-lock brake control which controls the damping force of the wheel it was judged 
that was in a lock inclination while judging the lock inclination of a wheel according to an individual by 
the front-wheel and rear wheel side based on the detection value of each rotational-speed sensor Before, 
Since the controller which controls actuation of a braking-force adjustment device as stops braking- 
force-distribution control by another side by the side of a front wheel and a rear wheel and is made to 
increase a braking force by the regular rate of increase is included when anti-lock brake control is started 
during post-braking-force-distribution control activation by one side by the side of a front wheel and a 
rear wheel After enabling both activation of braking-force-distribution control and anti-lock brake 
control, those control can be switched smoothly. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 




[Translation done.] 



http://www4apdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



12/6/2007 



